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Background 
Accurate estimates of carbon storage are vital to efforts that monitor 
emissions from deforestation/degradation. The extensive tropical forest of 
Papua New Guinea (PNG) is a target for such efforts and yet local carbon 
estimates are incomplete. Previous estimates, based on models of 
Neotropical vegetation applied to small PNG forest plots, did not consider 
such factors as the unique species composition of PNG vegetation, local 
variation in forest biomass, or the contribution of small trees. We analyzed 
all trees >1 cm in diameter at breast height (DBH) in Melanesia’s largest 
forest plot (Wanang) to assess local spatial variation and the role of small 
trees in carbon storage. We compared our estimates for PNG to other 
lowland rainforests around the world. Such estimates aim to situate PNG 
forests in the global carbon context and provide baseline information 
needed to improve the accuracy of PNG carbon monitoring schemes. 
Objectives 
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 Estimating carbon storage/ha held in AGLB of 30 ha forest plot 
 Quantify local variation of carbon storage in lowland PNG rainforests 
 Determine the role small trees (<10 cm DBH) have in overall forest 
carbon storage 
 Methods 
Study Site 
Wanang Forest Dynamics Plot, Papua, New Guinea 
 Data Collection and Wood Density Estimation 
 173,772 woody stems on 30 ha of forest 
 Every stem tagged, DBH measured, and identified 
 514 taxa recorded (including 482 identified species) 
Wood specific gravity values assigned to all 514 taxa 
 296 at the species level, 184 at genera level, 26 at the 
family level, and 8 at community level 
Calculations 
AGLB=  x exp (-1.239 + 1.980ln(D) + 0.207(ln(D))2 - 0.0281(ln(D))3)  
(Chave et al 2005) 
 AGLB- Above ground living biomass (kg) 
- wood specific gravity (g/cm2), 
 D- diameter (cm) 
Carbon = 0.5 * AGLB 
 
 
 
 
  
Results 
 AGLB was found to be 228.72 Mg/ha in trees >1 cm DBH in PNG lowland 
forests 
 Carbon storage was 114.37 Mg C/ha.   
 PNG forests contain less biomass compared to other lowland rainforests 
(Figure 1)  
 Small stems (<10cm DBH) accounted for 6.47% of total AGLB, or 14.80 
MG/ha (7.40  Mg C/ha) (Table 1).   
AGLB 
(Mg/ha) 
% of total 
AGLB 
Large trees 
(>10 cm DBH) 
213.92 93.53 
Small trees 
(<10 cm DBH) 
14.80 6.47 
Total 228.72 100.0 
Total Carbon 
storage (Mg/ha) 
114.36 
Table 1- Comparison of PNG lowland 
rainforest biomass and carbon estimates. 
Carbon estimates are half of those for 
biomass 
Figure 1-Histogram of tropical forest 
AGLB/ha. A global mean and means for 
American, African, and Asian regions 
derived from Slik et al. (2013)   
Region       Mean AGLB 
Americas    287.85 Mg/ha 
Africa          418.28 Mg/ha 
Asia            393.25 Mg/ha 
Global         373.65 Mg/ha 
Broader Impacts 
 Deforestation and forest degradation are great sources 
of carbon emissions, leading to anthropogenic climate 
change (Stern 2007) 
 In order to reverse these effects, it is important to 
provide accurate estimations of carbon storage in 
existing forests 
 UN’s REDD+ is an initiative that rewards 
nations/stakeholders for forest carbon sequestration 
(Angelson 2008) 
We emphasize the need to standardize local forest 
carbon estimates, using the lowland forests of Papua 
New Guinea as context   
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Figure 2 - Spatial variation in AGLB in 30 ha of 
Wanang forest with red 10 m topographical 
contours. Grayscale colors indicate variation in 
AGLB in one hectare subplots.  
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Figure 4 - Observed versus 
predicted biomass held in trees less 
than 10cm DBH, with standard 
deviation.  
